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DETAILED ACTION 
Claims 

1 . With regard to claim 29, the Examiner suggests Applicants rewrite "tol" in line 1 1 
as "to 1" to correct an apparent typographical error. 

2. With regard to claim 31 , the Examiner suggests Applicants insert a period (.) at 
the end of line 2 to correct a minor grammatical informality. 

3. With regard to claim 36, the Examiner suggests Applicants delete the word "and" 
at the end of line 2 and insert a period (.) in place thereof to correct an apparent 
typographical error. 

Claim Rejections - 35 USC §112 

4. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

5. Claim 67 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 
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Claim 67 recites the limitation "the at least one pressure compressor" in line 2. 
There is insufficient antecedent basis for this limitation in the claim. It appears as though 
claim 67 was intended to depend from claim 63 instead of claim 62, and such has been 
assumed for the purposes of examination. If this assumption is correct. Applicants 
should make the appropriate correction in claim dependency. 

Claim Rejections - 35 USC § 102 

6. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21 (2) 
of such treaty in the English language. 

7. Claims 29, 31 , 33, 35, 36, 38, 40, 41 and 46 are rejected under 35 U.S.C. 102(b) 
as being anticipated by Yee et al. (US 5,447,555). 

Yee et al. discloses a membrane separation process for the enrichment of at 
least one gas component in a gas flow (101) using a membrane separation device (113) 
which is part of a membrane separation unit and has at least one membrane (115) for 
separation of the gas flow into a retentate (125), which is discharged on a retentate side 
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of the at least one membrane, and a permeate (117), which is discharged on a 
permeate side of the at least one membrane, comprising the steps of compressing 
(using compressor 103) the gas flow to an inlet pressure higher than ambient pressure 
before passing the gas flow through the membrane separation unit and lowering the 
pressure (using a vacuum pump) of the permeate side of the at least one membrane as 
compared with the inlet pressure, and delivering the gas flow to the membrane 
separation unit under an absolute pressure of 24.7 psia (1 .7 bar) (see Ex. 1 ) and 
discharging the permeate from the membrane at an absolute pressure of 14.7 psia (1 .0 
bar), wherein the pressure drop on the retentate side of the at least one membrane is 
negligible and the retentate is discharged at an absolute pressure of about 1 .7 bar, 
wherein the pressure of the retentate is changed by an amount corresponding to the 
size of the pressure drop occurring on the retentate side of the membrane separation 
unit, wherein the process is performed in a single stage or wherein the flow is divided in 
at least two streams and split through at least one of a plurality of different parallel 
membrane separation devices and membrane separation units installed in a membrane 
separation system (see especially col. 3, line 59 to col. 4, line 34), wherein the pressure 
wherein the gas component to be enriched is passed through the membrane into the 
permeate, wherein the membrane separation device comprises at least a plate module, 
and wherein the pressure of the inlet pressure of the gas flow, the outlet pressure of the 
retentate and the outlet pressure of the permeate are changed in a single stage in Figs. 
1-5 and col. 3, line 59 to col. 11, line 23. 
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8. Claims 29, 31 , 33, 35, 36, 38-40, 43, 45 and 46 are rejected under 35 
U.S.C. 102(e) as being anticipated by Nelson et al. (US 6,540,813 B2). 

Nelson et al. discloses a membrane separation process for the enrichment of at 
least one gas component in a gas flow using a membrane separation device (30) which 
is part of a membrane separation unit and has at least one membrane (10) for 
separation of the gas flow into a retentate, which is discharged on a retentate side of the 
at least one membrane, and a permeate, which is discharged on a permeate side of the 
at least one membrane, comprising the steps of compressing the gas flow to an inlet 
pressure higher than ambient pressure before passing the gas flow through the 
membrane separation unit and lowering the pressure (using a vacuum pump) of the 
permeate side of the at least one membrane as compared with the inlet pressure, and 
delivering the gas flow to the membrane separation unit under an absolute pressure of 
2.15 bar (115 kPa or 1 .15 bar gauge) (see Ex. 13) and discharging the permeate from 
the membrane at an absolute pressure of 0.81 bar (1 bar atmospheric - 19 kPa (0.19 
bar) vacuum), wherein the pressure drop on the retentate side of the at least one 
membrane is 5 kPa (0.05 bar) and the retentate is discharged at an absolute pressure 
of about 2.1 bar, wherein the pressure of the retentate is changed by an amount 
corresponding to the size of the pressure drop occurring on the retentate side of the 
membrane separation unit, wherein the process is performed in a single stage, wherein 
the pressure wherein the gas component to be enriched is passed through the 
membrane into the permeate, wherein the permeate is enriched in oxygen, and the is 
enriched to a concentration of 32 vol.%, and wherein the membrane separation device 
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comprises at least one of a plate module and a hollow fiber module, wherein the 
temperature of the gas flow is increased by about 25 °C from ambient to 50 °C before 
entering the membrane separation unit, wherein the separation of the gas in the 
membrane separation unit is performed at ambient temperature, and wherein the 
pressure of the inlet pressure of the gas flow, the outlet pressure of the retentate and 
the outlet pressure of the permeate are changed in the single stage in Figs. 1-5 and col. 
4, line 24 to col. 14, line 30. 

9. Claims 47-55, 57, 58, 60 and 61 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Blackmer et al. (US 3,976,451). 

Blackmer et al. discloses a membrane separation process for the enrichment of 
at least one gas component in a gas flow using a membrane separation device (10) 
which is part of a membrane separation unit and has at least one membrane (60) for 
separation of the gas flow into a retentate, which is discharged on a retentate side of the 
at least one membrane, and a permeate, which is discharged on a permeate side of the 
at least one membrane, comprising the steps of delivering the gas flow to the 
membrane separation unit at ambient pressure, the retentate being discharged from the 
membrane separation unit at an outlet pressure that has been lowered below ambient 
pressure, and the pressure on the permeate side being lowered (using vacuum pump 
38) relative to the outlet pressure of the retentate, wherein the outlet pressure of the 
retentate is changed by an amount corresponding to the size of the pressure drop 
occurring on the retentate side of the membrane separation unit, wherein the volume of 
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the permeate and the concentration of the component of the gas flow that is enriched 
are controlled by lowering the pressure level on the permeate side, wherein the process 
is performed in a single stage, wherein a pressure difference between the gas flow and 
the retentate is less than 1 bar and is controlled depending on the concentration of the 
component enriched in the permeate (since the flow rate (and hence pressure drop) on 
the retentate side of the membrane and the concentration of the enriched component in 
the permeate are dependent on the level of vacuum on the permeate side), wherein the 
gas component to be enriched is passed through the membrane into the permeate, 
wherein the permeate is enriched in oxygen, and the oxygen has a concentration of 
about vol.%, wherein the membrane separation device comprises at least one of a 
hollow fiber module, wherein the gas flow is cleaned of at least particles (using filter 
100) and heated to about 95 °F before entering the membrane separation unit, wherein 
the separation of the gas in the membrane separation unit is performed at ambient 
temperature, and wherein the pressure of the inlet pressure of the gas flow, the outlet 
pressure of the retentate and the outlet pressure of the permeate are changed in the 
single stage in Fig. 1 and col. 2, line 50 to col. 5, line 19. 

10. Claims 62-65 and 68 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Yee et al. (US 5,447,555). 

Yee et al. discloses a membrane separation system for enrichment of at least 
one gas component in a gas flow comprising a membrane separation unit having at 
least one membrane separation device (113) with at least one membrane (115) for 
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enriching a component of a gas flow to the membrane separation unit by separating the 
gas flow into a retentate which is discharged on a retentate side of the membrane, and 
a permeate which is discharged on a permeate side of the membrane, and a vacuum 
compressor (121) for lowering the pressure level on the permeate side of the 
membrane, wherein at least one pressure compressor (103) is provided for increasing 
the inlet pressure of the gas flow upstream of the membrane separation unit, wherein at 
least one heat exchanger is provided for changing the temperature of the gas flow 
upstream of the membrane separation unit, wherein the at least one membrane 
separation device comprises at least one plate module, wherein the system further 
comprises a plurality of different membrane separation units, each of which has at least 
one membrane separation device with at least one membrane for enriching a 
component of the gas flow fed to the membrane separation unit be separating the gas 
flow into a retentate which is discharged on a retentate side of the membrane, and a 
permeate which is discharged on a permeate side of the membrane, and a vacuum 
compressor (121) for lowering the pressure level on the permeate side of the membrane 
in Figs. 1 -5 and col. 3, line 59 to col. 1 1 , line 23. 

1 1 . Claims 62, 63 and 65 are rejected under 35 U.S.C. 102(e) as being anticipated 
by Nelson et al. (US 6,540,813 B2). 

Nelson et al. discloses a membrane separation system for enrichment of at least 
one gas component in a gas flow comprising a membrane separation unit having at 
least one membrane separation device (30) with at least one membrane (10) for 
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enriching a component of a gas flow to the membrane separation unit by separating the 
gas flow into a retentate which is discharged on a retentate side of the membrane, and 
a permeate which is discharged on a permeate side of the membrane, and a vacuum 
compressor for lowering the pressure level on the permeate side of the membrane, 
wherein at least one pressure compressor is provided for increasing the inlet pressure 
of the gas flow upstream of the membrane separation unit, wherein the at least one 
membrane separation device comprises at least one of a hollow fiber module and a 
plate module in Figs. 1-5 and col. 4, line 24 to col. 14, line 30. 

12. Claims 62 and 64-66 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Blackmer et al. (US 3,976,451 ). 

Blackmer et al. discloses a membrane separation system for enrichment of at 
least one gas component in a gas flow comprising a membrane separation unit having 
at least one membrane separation device (10) with at least one membrane (60) for 
enriching a component of a gas flow to the membrane separation unit by separating the 
gas flow into a retentate which is discharged on a retentate side of the membrane, and 
a permeate which is discharged on a permeate side of the membrane, and a vacuum 
compressor for lowering the pressure level on the permeate side of the membrane, 
wherein the at least one membrane separation device comprises at least one hollow 
fiber module, and further comprising a filter (100) for removing at least particles from the 
gas flow upstream of the membrane separation unit in Fig. 1 and col. 2, line 50 to col. 5, 
line 19. 
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Claim Rejections - 35 USC § 103 

1 3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

14. Claims 30 and 32 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Yee et al. (US 5,447,555) or Nelson et al. (US 6,540,813 B2). 

Yee et al. and Nelson et al. do no explicitly teach the absolute pressure of the 
gas flow delivered to the membrane separation unit being 1 .5 bar or the retentate being 
discharged at an absolute pressure of approximately 1 bar, but one of ordinary skill in 
the art at the time the invention was made would have recognized that the operating 
pressures of the Yee et al. and Nelson et al. methods could be slightly adjusted as 
needed to provide a desired flow rate of permeate concentration, as Is well known in the 
art. 

15. Claim 34, 37 and 42 rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yee et al. (US 5,447,555) or Nelson et al. (US 6,540,813 B2) in view of Blackmer et al. 
(US 3,976,451). 
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With regard to claims 34 and 37, Yee et al. and Nelson et al. do not explicitly 
teach the volume of the permeate stream or the concentration of the component of the 
gas flow that is enriched being controlled by lowering the pressure level on the 
permeate side, but Blackmer et al. teaches the volume of the permeate stream or the 
concentration of the component of the gas flow that is enriched being controlled by the 
vacuum applied to the permeate side in col. 4, lines 34-39. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to incorporate the vacuum control of Blackmer et al. into the 
methods of Yee et al. and Nelson et al. to provide a desired volume of the permeate 
stream or a concentration of the permeate component, as suggested by Blackmer et al. 
in col. 4, lines 34-39. 

Additionally, the pressure difference between the gas flow and the retentate is 
controlled depending on the concentration of the component enriched in the permeate 
since the flow rate (and hence pressure drop) on the retentate side of the membrane 
and the concentration of the enriched component in the permeate are dependent on the 
level of vacuum on the permeate side. 

With regard to claim 42, Yee et al. and Nelson et al. do not teach cleaning the 
gas flow before it enters the membrane separation unit, but Blackmer et al. teaches 
using a filter (1 00) to clean the gas flow of at least particles prior to entering the 
membrane separation unit in Fig. 1 and col. 5, lines 3-8. 
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16. Claims 44 and 59 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Yea at al. (US 5,447,555) or Nelson et al. (US 6,540,813 B2) and Blackmar at al. 
(US 3,976,451), raspactivaly, in view of European Patent Application Publication EP 0 
362 436 Al . 

Yee et al., Nelson et al. and Blackmer et al. do not teach removing condensable 
parts from the gas flow before entering the membrane separation unit, but EP 0 362 436 
Al teaches removing (at 28) condensable parts (water) from the gas flow before 
entering a membrane separation un it in Fig. 2 and col. 8, lines 4-27. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to incorporate the condensable parts separator of EP 0 362 436 Al 
into the methods of Yee et al., Nelson et al. and Blackmer et al. to prevent water vapor 
from passing through the membrane into the permeate, as suggested by EP 0 632 436 
Al in col. 4, lines 4-27 and as is well known in the art. 

17. Claim 56 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Blackmer et al. (US 3,976,451) in view of Yee et al. (US 5,447,555). 

Blackmer et al. does not teach the process comprising a plurality of membrane 
separation devices arranged in parallel, but Yee et al. teaches using such an 
arrangement to allow each membrane separation device to operate with an independent 
feed side to permeate side pressure ratio in col. 3, line 59 to col. 4, line 34. 
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18. Claim 67 is rejected under 35 U.S.C. 103(a) as being unpatentable over Yee et 
al. (US 5,447,555) or Nelson et al. (US 6,540,813 B2) in view Blackmer et al. (US 
3,976,451). 

Yee et al. and Nelson et al. do not disclose the system of claim 63 comprising a 
mobile unit liaving a transportable case, but Blackmer et al. teaches a similar system 
having a mobile and transportable case in Fig. 1 and col. 1, lines 53-57. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to incorporate the mobile unit having a transportable case of 
Blackmer et al. into the systems of Yee et al. and Nelson et al. to allow the system be 
transported for use at different locations, as suggested by Blackmer et al. in col. 1 , lines 
53-57. 

Furthermore, it would have been obvious to one of ordinary skill in the art at the 

time the invention was made to make the systems of Yee et al. and Nelson et al. 
portable in that such is merely a choice of design. See In re Lindberg, 93 USPQ 23. 

Conclusion 

19. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. The Henry and Callaghan et al. references disclose similar 
systems. 
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20. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jason M. Greene whose telephone number is (571 ) 
272-1 157. The examiner can normally be reached on Monday - Friday (9:00 AM to 5:30 
PM). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Duane Smith can be reached on (571) 272-1166. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Jason M. Greene /Jason M. Greene/ 

Primary Examiner 2/1/08 
Art Unit 1797 

jmg 

February 1 , 2008 



